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ABSTRACT 

An outline  is  gia-en of  the work being done on  the program of 
attenuation measurements  of  radio frequently oable ovei   the frequency rang* 
of 2500 to 10,000 m-yW.    Results  of measurements on a second group of 
cables  are given for  the frequencies   oompleted  to  dat   .    Eihden^e  is  also 
presence- whlct  lea-is   tc the   conclusion  that Eh* 6*e  \nd past hxstory of 
cable   is  of consider*^.*  impor tan-.«  m   the  determi viCion  of attenuation 
values.     Tne  program for   the evaluation   of   r-eb>   -„..-- tr. r ti   a as   it affeots 
attenuation has been    ontinued and  the experim^n**1   si >lee   aan beer mea.. 
aurei ove.-   tfje  freq-jer. y   range of   25CC   t.0  -;f. .•)(..   r,   /<» Re* ilt.   &rs dis- 
used and t-6r.ta>i-r«  oonolusiona   reem  to   Lndi^te   the   -peno-,nce cf g.-od 
attenuation   Jharacteristioa   of RF -able*  a*  ;, .*, i?.   fr--\.e:..   e- .*por braid 
const ruction  and   the   ryp,  ,f mater la':   usea„     "\;e  <c .elusion    teaC   to   the 
belief  that  irom the attenuar-v ;-n  standpoint,   .- may be  ncssib".?   to have a 
single braided  g.jod  RF -able a t frequencies  up   ;-.  10.OCQ n /seo.    Work 
being done on leakage  measursneats of  some experimental  cables  a'   5000 
mr/se-' .  are  discussed. 
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I.      Introduotlon 

The purr    .0 of this  contraot is  to oonduot a measurement program 
on the attenuation characteristics of RF ooaxial oables,  over a frequency 
range of from 100 to 10,000 mc/seo.    The emphasis is placed upon the 2600 
to 10,000 mc/seo. range since there has been little published information 
over this  frequency range and it is also a region where anomalous  attenuation 
behavior has  been experienced.     These measurements will bring up to date the 
attenuation speoifioations of available cables listed in the publication, 
"Attenuation of Standard RF Cables",  Bureau of Ships, Code 817,  dated May 1953, 
and where possible extend the frequency range  to 10,000 mc/seo.     The program 
will also  include a limited investigation of attenuation as a function of 
oable construction in the same region. 

The measurements  on the seoond group of oables have been completed 
up to and including 10,000 mc/sec.    Data and curves are shown for the five 
RF oables  as well as two additional cables  (RG-14/fa, RG-74/j) obtained from 
the Under**.J-er Sound Laboratory.    The latter oable  is  of unknown origin and 
«ge and thu*   lies outside the limits  of the present series of measurements, 
•ir-revoi ,   ••'".   d»ta is presented here for informational purposes. 

'•*»e  croup of seven special oables  involved in the program of 
invft&tiga  i^   bhe anomalous attenuation behavior of some RF oables above 
3000 •no/.e-;.  ware been measured for attenuation up to 10,000 mc/sec. and 
a tentative evaluation has been made.    The results have been studied and 
deem so  -rdiiate depnadenoy of good attenuation characteristics upon braid 
construe- '.en  a:..i  type of material used.    The possibility of obtaining a 
-,ood sin I» '.4_^d9C RF oable at frequencies up to 10,000 mc/sec.  seem quite 
V v 

I!   wr.]   als    found that the attenuation behavior of RF cables was 
a fc&tt'-ox.  »? the history and ag* of the particular sample.     The program 
•"• »   Lover tig* ting thti, matter is discussed. 

A    «\kt^e measurement program is also described with a view 
tzh-ri'   ocT-'iling  leakage data with the  anomalous attenuation behavior 
of   oV.)    a     ike RG-8/4J* 

II      Work  In Progress 

A.      Procurement of Test Samples 

The  total  number of sample cables, purchased and government 
furnished,  received to date are as  follows. 

4- 
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1. RG-5A/fr* 360 f 
2. RG-9A/U* 350 " 
3. RG-IOA/U** 

RG-21/U* 
521 " 

4. 200 " 
5. RG-116/U* 143 " 
6. RG-118/U 

RG-ll/U* 
600 " 

7. 250 " 
8. RG-85/U 300 " 
9. RG-20/fa 500 • 

10. RG-34/b 550 " 
11. RG-18/U** 350 " 
12. RG-141AJ** 200 " 
13. RG-58AAJ* 200 " 
14. RG-8/Aj** 300 " 
15. RG-55/U** 300 " 
16. RG-35/U 400 " 

In addition we have received samples  of RG-14/fr and RG-17/fa from 
the Underwater Sound Laboratory,  for measurement over the frequency range of 
6000 to 10,000 mo/sec. as follows. 

17. RG-14/U** 150 ft. 
18. RG-74/AJ** 80 " 

The following special  cables have been received from Surprenant 
Manufacturing Company. 

1. (SP1539)    RG-9A/U Core - Single RG-8 type silver oopper braid. 
2. (SP1540)       • "       - Single RG-9    " " " 

(1st braid). 
3. (SP1541)    RG-9A/U Cable with double Cu braid  in plaoe of 

silver coated Cu. 
4. (SP1542)    RG-9A/U Cable with a thin dielectric between the 

two braids. 
6.    (SP1543)    RG-9A/U Cable with a thiok dielectric between the 

two braids. 
6. (SP1644)    RG-9A/fa Core - Single RG-8 type silver coated 

oopper braid and armour with dielectrio  in plaoe of the 
jacketing material 

7. (3P1545)    RG-9A/D Cable with 1st braid RG-8 type silver 
coated Cu braid.    All else the  same. 

' Samples used in the first set of measurements. 
*• 

Samples used in the second set of measurements. 
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B .      Procurement of Connectors 

Connectors  and adapters have been obtained for most of the cables 
involved  in the measurement program.     It has also been possible to adapt 
connectors  for use with the special  cables .    However good RP connectors  have 
not yet been obtained for RG-34/U,  RG-118/U,  RG-20/lj and RG-85/fa. 

C .      Measurement Program 

Measurements were continued on the second set of cables up to and 
including 10,000 mo/sec. The cables are as follows and include RG-14/Aj and 
R0-74./U. 

Cable  Type        Total  Length        Connectors Used Nominal  Impedance 

7. RG-8/fr 300    ft. UG-21D, UG-23D 52.0 
8. RG-10/U 621       " UG-21D,  UG-23D 52.0 
9. RG-55/U 300      " UG-88/fo,  UG-89/U 53.5 

10. RG-18/U S50 w UG-167A/fa 52.0 
11. RG-141/CJ 200 " UG-88/fr, UG-89/U 50.0 
12. RG-U/U 150 " UG-204B 52.0 
13. RG-74/U 74 UG-204B 50.0 

The measurement method is  that described in previous  reports, 
using equipment and arrangement as  shown in Fip-s . MRI-13096 and KRI-13907. 

These  cables with the  exception of RG-14/Aj and RG-74/fa were mea- 
sured at 2500, 3000,  4000, 6000,   6000,  7000,   8000,  9000 and 10,000 mc/sec. 
RG-14/u* and RG-74/Aj were measured at the same frequencies beginning at 
5000 mc/sec.    Curves of attenuation vs. frequency for these cables  are  shown 
in Fig's. MRI-14206 thru MRI-14212.     The results  are  tabulated in Table  I. 
It should be noted here that RG-14/Aj and RG-74/tJ are  cables  of unknown 
history and age  and as  such do not fit into the present measuring program. 
However,   in the absence of additional samples  and at the request of the 
Underwater Sound Laboratory the  results  are being presented for informational 
purposes.     The values  for RG-14 seem to agree with the  result obtained by 
the Underwater Sound Laboratory (see letters,  serial nos. 1310-183 and 
1311-161 and attached curve.  Fig. MRI-13916 in Fifth Quarterly Report) up 
to 7000 mc at which point the values  diverge  the MRI values  increasing more 
rapidly with frequency.     This may be due to the age and handling of the 
particular cable sample since further measurement seem to indioate much 
lower values  after flexing of the sample.    Further investigations  into these 
results  are being made.    The values for RG-74/fa oable are  quite different 
from that obtained by the Underwater Sound Laboratory,  however the slope of 
the attenuation curve  is  the same.     The difference again, may be due to the 
handling,  age and history of the partioular cable. 
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At the higher frequencies  most of  the cables begin to exhibit 
various  forms  of  instability.    For example an extreme case would be a change 
in insertion loss   due  to hand effect.    In less  sensitive cases  a physical 
disturbance  of the cab'ie will  cause a change  in reading and it may or may 
not return to its  initial value after testing.    This   is  in part due to the 
fact that at the higher frequencies where some cables have a high attenuation 
per foot the sensitivity to any disturbance  is extremely high.    As a result 
difficuloies were encountered with RG~8/u and RG'»18/fa where different samples 
of cable gave different results and offtimes the same sample would vary.    In 
contrast a cable like RG-9A/U  is relatively stable under most conditions even 
at higher frequencies. 

The sample  of RG"8/U used in these measurements was purchased from 
a supplier and so little  is  known of its  previous  history.    From 7000 to 
10,000 mc/sec. the attenuation seemed to be a function of the handling of the 
cable and so a range of results  are plotted.    The same effects  and results 
are noted for most of  the other cables at the higher frequencies which are 
plotted in a similar manner.     These results   indicate  the dependence of 
attenuation characteristics on the age and handling of the samples and in 
order  to check this  further a small program was  set up to  test a number of 
cable  samples under different conditions.    The  initial  results  show that 
depending upon the  age and amount of flexing and of course the  type of cable 
construction,  different values  of attenuation are obtainable for the same 
sample.     This  is very apparent at the high end of the band and the measure- 
ments  are being continued to determine its behavior as  a function of fre- 
quency . 

D.      Measurement Program on Special Cables 

The following  special  cables were  measured for attenuation at 
frequencies  of 2500,  3000,  4000„  5000,   6000,  7000,  8000,  9000 and 
10,000 mo/sec. 

1. (SP1539) RG--9A/U Core ••• Single Bff-8 type silver copper braid. 
2. (SP1540) " -  Single RG--9   type " " " 

(1st braid). 
3. (SPI541) R0-91/t Cable with double Cu braid  in plaoe of 

silver coated Cu, 
4. (SP1542) RG-9A/U Cable with a thin dielectric between the 

two braids. 
5. (SP1543) RG-9A/tj Cable with a thick dielectric between the 

two braids. 
6. (SP1644) RG-9A/tJ Core - Single RG-8 type silver ooated 

copper braid and armour with dielectric in place of the 
jacketing material. 

7. (SP1545) RG-9A/tj Cable with 1st braid RG-8 type silver 
coated Cu braid.    All else the same. 

The results  are tabulated in Table II and the curves of attenua- 
tion vs. frequency are  shown in Fig's. MRI-14213  thru MRI-14217,  and MRI- 
14219  and MRI 14220. 
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Cable* No. SP1542 and SP1B44, both of which have a dieleotrio 
material between two braids gave different results for the different lengths 
of oable samples measured.    In addition any handling of the cable caused a 
variation in insertion loss.    The curves in both cases show the different 
results obtained in each case.    The results are an average of the individual 
values obtained.    In the case of SP1644 the dual values were not evident at 
6,  7,&8 kmo/seo.    This might indicate that some sort of cawity effect caused 
the above behavior. 

The other special cables can be oompared to RG-8/tJ, RG-9A/U" and 
RG-lOA/fa over the frequency range measured.     It should be noted that they 
all have an RG-9A/b core and variations of RG-8,  9A and 10A braid and 
armour. 

With respect to attenuation behavior the cables fall  into the 
following four categories. 

Inner Braid Cuter Braid 
*yp« Braid Characteristics Type Typ* 

1. HG-9A/tJ Double,  Silver 9A 9A 
SP1540 Single, Silver 9A 
SP1843 Double,  Silver with 

thick dieleotrio 
between braids 9A 9A 

SP1645 Double, Silver 8 9A 

2. 3P1539 Single,  Silver 8 - 

S. SP1641 
3P1544 

Double, Copper 
Single with armour. 

9A 9A 

Silver, polyethylene jaoket 8 - 
RG-lQA/fr Single with armour.  Copper 8 • 

4. RG-8/fr Single, Copper 8 - 

The categories are in order of good attenuation characteristics 
and a study of the results seem to indicate that both the braid construction 
and braid material play an important part in the attenuation characteristics 
of an RF oable. 

For example all of the cables in category I are similar in 
attenuation behavior to RG-9A/tJ,  (Fig. MRI-13522).     In each case the 1st 
braid is silver, and in the case of SP1646 where the braid coverage is  less, 
having a double braid seems to produoe the same results.    However in the 
case of a R0-9A/tJ braid ooverage the second braid does not seem to have 
any effeot.    This  is seen by the results  on SP1540.    Further evidenoe of 
this was seen on a single measurement of SP1641 which showed little change 
in attenuation at 7000 mo/sec. when the outer braid was stripped off. 



R-310.6-54,  PIB-249.6 

Category 2 which shows  a curve with a slight bend  included an 
RG-8 type  cable  (SP1639) with silver braid which was better than RG-8 with 
a copper braid but not as  good as a single braided cable with RG-9A type 
braid.    This reBult seems  to point out the advantage of silver over copper 
as  a braid material. 

Category 3 which  is  an RG-lOA/tJ cable with a silver coated copper 
braid has  a polyethylene dielectric between the braid and the armour.     This 
was better than RG-10A/4J in attenuation characteristics by virtue of the 
silver coated copper braid, but as  a result of the dielectric in place of a 
lossy jaoketing material the cable was  quite sensitive.     This may be due to 
a oavity effect since  the braids  and armour were tied together at the con- 
nectors and it was  frequency    sensitive.     No effect was  noticed above 5 kmcvsec. 
SP1541  and the sample of RG-10A/U used,  both fall  into category 3 at the 
higher frequencies. 

Category 4 is  of course normal RG-8/fr and had the poorest attenua- 
tion characteristics. 

The above results seem to indicate  the possibility of a good single 
braided RF cebl^ for use up to 10,000 mc/sec.     This cable would include brtuid 
coverage of the   type used on RG-9A/AJ cable and probably a material like sil rer 
ooated copper.    A considerable amount of research into braid characteristics 
and materials  is needed for determining optimum construction of RF cables  Tor 
use at frequencies above 3,000 mc/sec. 

E.       CaV?e  Leakaga Measurement 

Several sipn.. ricant result?  obtained during the work on cable 
attenuation are  compared in ord^r *;o  determine how the cable braiding 
influences the  attenuation. 

Measurements  on the single-braided RG-8/U cable show a very rapid 
increase  in attenuation for frequencies  above 4.0 kmc/sec.    RG-9^J cable run 
a braid structure different from RG-8/u- and does not exhibit this  excessive) 
attenuation at high frequencies.    A specially made cable having a single 
braid  identical with the  inner braid of the RG-9/fa cable has  the same attenua- 
tion oharacteristio as RG-9/fo. 

The conclusion can be drawn from the above data that same factor 
in the braid construction* of RG-8/fa cable results  in the excessive attenua- 
tion.     The difference  in attenuation between RG-8/fa and the modified RG-9/j 
cable  can probably be attributed either to an inoreased resistance at the 
contacts between the braid wires or to leakage through the braid. 

Work was  initiated to determine whether leakage through the braifl 
was an important contributing factor to the RG-8^J losses.     It is hoped tfcsafc 
such data will  lead to recommendations for ohanges  in the RG-8/U braid 
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construction giving improved cable performance.    The method of measurement 
of leakage  is based on work done under BuShipa contract NObsr-52078.    A 
cable sample is enclosed within a concentrio coaxial shell after the vinyl 
cost has been removed.     This  outer line serves  to confine the energy passing 
through & fixed length of cable braid.    A match is placed at the end of the 
cable and at one end of the  outer ooaxial line;  the other end of the outer 
coaxial line is shorted.     The measured attenuation between the power in the 
cable and the leakage power  is  then an indication of the effectiveness  of the 
braid shielding.    However,  this  attenuation value depends on the length of the 
exposed cable sample,  the frequency,  and a number of other factors whioh 
seem    to prevent a direct comparison with results previously obtained under 
contract NObsr-52078.    A direct comparison is made possible by using  this 
attenuation value to calculate a "distributed coupling inductance" parameter 
characteristic of the braidi 

L c 
3.05 x 107 (e-1) /z0,  lZ    10      2° 

DB 

"in 
01    02 

Oy/Zt (1 - cos  6 008 40-2/7 sin 6 sin^ •  (l-e) sin2  6 

where 
L • leakage inductance in microhenries/foot 
c i / o c • velocity of light in vacuum in cm/sec.  •  3 x 10 

I " relative dielectric constant of cable dielectric 

ZQ1,  ZQ    • characteristic  impedance (ohms) of cable and air line, 
respectively 

db • measured leakage power attenuation 

6 - 2n X/\   y-/te 

M • exposed length of cable 

X • wavelength in air 

The leakage power from the two similar cables  is  then proportional  to L0   . 

Shown in Pig. MRI-14222  is  an assembly drawing of a leakage 
detector originally intended  for measurements at lower frequencies, but 
modified for a leakage measurement above  the  critical  frequency 4.0 kroo/seo. 
The four screws were adjusted using the equipment of Fip.  MRI-14223 until a 
low VSWR was obtained at a frequency near 5.5. kmc/sec.    The right-angle 
stub  support VSWR in the neighborhood of the  frequency giving the lowest VSWR 
is  shown in Fig. MRI-14224. 

After the stub support was tested,   an    RG-8/fa cable  sample manu- 
factured by the F.T. ft R. Corporation,  previously tested for attenuation, 
was inserted into the leakage tester.    Leakage measurements are planned for 
the next interval. 
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F.      Braid Coverage and Filling Faotor 

In an effort to determine some of the faotors  in the braid con- 
struction affecting attenuation son* calculations  were made with respect to 
the filling faotor and coverage  on the braids used in RG-8/u" oable and that 
used as  the inner braid in 80-9/tJ oable.     The braids  look quite different and 
are different, with respect to the number of "ends" and "pioks per inoh" as 
well as material used.     In as much as  the attenuation oharacteristios  are con- 
siderably different one might expect that the braid ooverage and filling factor 
would exhibit a similar difference.     The results are  as  follows: 

Filling factor 

Coverage 

RG-8A/AJ braid 

2.27 

93# 

RG-9A/0  inner braid 

2.32 

94.4# 

The above results do not show any significant difference as 
indioated  in the attenuation oharacteristios.     The values were  obtained using 
the following formulas . 

Filling factor 
m.n.du 
"ITT" 

i,2n2 
1/2 

where s 

D 

dm 

L 

m 

n 

Coverage -K 

where t a 

tan a 

d 

C 

D 

F 

N 

P 

mean diameter of braid in ran 

diameter of braiding wire in mm 

log of braid  in ram 

total number of spindles 

number of ends/spindle 

(2F-F^)  (100) - peroent ooverage 

angle of braid with axis of cable 

2n    DP/C 

diameter of braid wire in inches 

number of carriers 

diameter of braid (I.D.) 

NPd/sin a 

number of ends/carrier 

picks/inch of cable length 
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G,.     Program 

The program for   the  final   period wit;   Include   the  following. 

1, A aomplefce  s<*t   of curves  and data on   the  :ables measured.. 

2. An evaluation of the affects of age and nandling on the 
attenuation measurer, its of the cables measured and its 
reirt fcionahip   to  the  series  of measurements., 

2..    An evaluation conclusion reached on cable construction as 
it effects  Pttenuation characteris tics . 

4. Results  of a   Leakage measurement  program on RG«6/U a:;i  RG-9/U 
type cable. 

5. An evaluation of previous   data on catie attenuation measu'e- 
ments supplied by  the Bureau of  Snips 

6. Recommendations  for  further  study 

H        Identification of Personnel 

Th* abova work   is  being   .-at r:ea ou'   thru   'ne effort*   of   the 
following jjersonnei .• 

Dr    J    W« E„ Gr;emsmhr,n Assorih'c  D:r~  xor Par'.   Time 

Mr    S. W    Rosenthai Research Assistant Part  Time 
Prof ess 'J' 

Mr    L,   Birenraun. Research Ass^iate Part   Time 
Junior  Gral- 

Mr    W„Z^iiger Techra nan Full   Time 
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TABLE  I 

Av-j.-e^e Att/xOO ft. 
Fr*queue v Ca'Ci'r    Typ* Jample  Length* Bui ft-r   Ibthod 

2500 TII - RG-8/U 50,  100 15.6 
RG-VJA/D 60,   A00 .3.6 
RG   .o.-U 100 8.2 
RG  55/0 60,  100 2,r. 6 
RG   141/0 30,  50 24 ,4 

300O mc RG-8/fo 60, 100 .5   9 
RG    xOA/1' 60,  100 .5   6 
RG   i. 8/U 100 9.8 
RG  5b/U 50.,  100 31 .4 
RG-141/tf 30,  50 « C   • C j 

4000 mc RG-8/U 50,  100 2. . 4 
R'i-lOA/lJ 50,  100 20 9 
RG  18/P xOC .3   3 
R . -55 /U 50     i' C *.             y           1    -      . 39   ) 

  

BOOO m 

RG -;i;.."U 3C>   50 3.   8 

Rj-ri.^J 50,   :or 
33  08 

j RG•10A/U 60.  100 30.05 
. RG-18/V 100 15,   8 

RG-iS/P 25,  50 4h   6 
RG   141/U SO    bv 3-.L> ,56 
RG- Ll/tJ 100 C * 
RG   "'Vu 81.6 24 .9 6 

6000 ir. RG   8/tJ 30     feO C l 

i RG   . "A/tl SO .   40 44.76 
r RG • 1 B/ti 63,   63     AC 25.4   -  35.6 
• 

RG  55/tJ 25,   40 56.08 
' RG   . 4. AS 30,   50 ."l1- .3 
• 

RG- i J /TJ LOO 9 >-      ' • COtfU 

i 

i 
RG 74/U 6. .5 32.23 

I 
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IABLE I  (oont.; 

Average Att/'iOo ft. 
Frequency Cao'J*   Type San.pl e  Lengths Buffer  Method 

7000 mo RG~8/(J 30,  30,  40,60 61.7 -  82 
RG   iOA/U 
RG«18/u 

30,  40 66-48 
63,  33,  100 31  - 47 .'"3 

RG--di>/U 25,   40 64.13 
RG-Hlyfo 30,   50 44.16 
RG-14/U 100 33.56 
RG-74/tj 81.5 33.6 

8o.:0 Hi1" RG-8/b is, :& 108  - 161 .5 
RG   tOA/U 30,  30 73.5 -  86.6 
RG-] 8/TJ 30,  32.6 50.8 -  100 
RG-66/fr 2t„  25 81 
RG-14i/fc 30,   50 48.45 
RG •".1/U 50 47.6 
RG-74/0 30,   50 (4.48 

Method   He. 2 

900C mc RG-8/T0 15,   15,   2C 165  •> 220 
RG-iOA/0 30,   30 85.8 -•  106 
RG-.-:6/vj i6.3,   25,   16.3, 

16.3 
56 - 107 

RG-0 5/U ZS,  25, 26 91  - 92.^ 
RG-141/0 30,  60 52 .88 
RG   14/TJ 50, 71 .5 
RG- 74/0 30,  50 60.4 

10.000 i<-    i RG- 8/U 15,   15,  20 173  - 246 
1 RG-'.OA/C 30,   30 83.5 - 96 

RG--18/15 16.3,  "16.3 89  - 101 
RG-55/0 2c,  25,  28 310 ••  12 6.8 
RG  141/tJ 30,  50 59 .35 
RG-14/AJ 25,  25 81.2 

  
RG-'-t/t1 30,   60 62 ,?g 



R-810.6-64,  PIP 249.8 T8 

TABLE  II 

Average Att/lX 
 1 

ft. 
Frequ«n?*y '    Catle   1yy« Sair.ple>  Length Buffer Method 

2500 ma SP^S-^ 50,   100 
SP-1640 50r   IOC 15o?6 
SP 145 50,   100 14.63 
SP-1642 50,   100 30.7   •    3 4 
SP-1543 50,   300 15 .34 
SP- -1544 40,   50,   ICO 18      22.2 
SP1545 5C    100 13.81 

3000 mc SP  IS*? 50,   100 18.13 
SP-164C 50.   100 17. or 
SP. 16 V: 50,  100 16.5 
SP-] 54? 34.3,  50 36.6  •• 41 
SP-1543 50, 100 17 .88 
5F  15 4 4 40,   50,   100 19,4   • 21.5 
SP-1646 50,  "J.00 16 

3 6DC mo SF- I-,39 50r  100 16.  6 
SP   .5 4'. 50,  100 20.1 
SP  1641 50,  100 la.7: 
SP-.DH2 34.3,  50 48 •• 52 
SP -1543 50,  100 21.06 
SP  1544 40,  50o   100 22   •   27.76 
SP^15l5 60, 100 J8.3 

4000 mo SP ;5?y 50,  100 19.57 
SP  1640 60, 100 21 .? 
SP...?.;: 50,  IOC 20 
SP- '.51.2 34 .?,  60 46.6 ••  54.5 
SP-1643 50,   100 22.2* 
sp.: 6 \ i 40,  5C,   100 24.8 ••   29.6 
SP-1546 50,  100 19.5 

4500 mo 3P-1539 50,  ICO 21 .3 
SP-1S40 50,  ICO 23.; • 
sp.-]f.4: 50,  100 22 .03 
SP-1642 ?4.3,  50 48.4      52 
SP-IM? 50,  100 24.41 
SP1S44 40,  50,  100 27.b       33  4 
SP':54b 60,  100 21 .74 



8-310.6-54, PXB-249.6 T4 

TABLE  II  (Cott.) 

Average Att/100 ft. 
Frequency Cable fype Samj-' e Lengl h Buffer Mr, thu 1 

6000 mo SP-15S9 50, 100 23.89 
SP-1640 50,  100 26.6 
SP  .54. 50,  100 24.41 
SP-1642 34.3, bC 49 -  82 
SP-1643 50,  iOO 26.7b' 
SP  L644 40,   50,  100 3? >> 38.6 
8P-1646 50,  100 23.58 

6000 BO SP~1639 50,  100 28.73 
SP-1640 60,  100 29.6 
SP-1&41 50,  ICO 28.95 
SP 1642 64.3 
pp..."- si? 50.  ICO i;9.53 
SP' .;••<* . 40,   5C 41 «4" 
SP-1646 60,  100 26.69 

— 

?C0C mc SP 1638 60,  100 37.95 
SP-164C 50,  100 34.56 
SP-1642 60,  100 38.44 
SP-1642 34.3,  34.3 67 .15 
SP-1643 50,  100 33.81 
SP-1644 40,  80 62.28 
SP- 1646 60,  100 31 

8000 mo SP-1639 60,   ?4.3 63." 
SP-1640 50,  78 38.5 
SP-1641 37.5, 60 89.88 
?p-:;si2 o4 © o p   *» * • C G5.9 
SP 1643 50,  IOC 3" .95 
sp-:fc»4 80, 40 
SP '; 54G 50,  100 34.65s 

9000 mo SP "539 EO,  34.3 6L »J 

SP-Ib*'. 50, 75 43.» 
SP-1541 s:1.5, 50 79.1 
SP-1642 34.3,  34.? 75.9 
SP-1643 50,  100 4: .82 
3P-1844 20,  20 75.5 •• 123 
SP- S4S 50,  100 40 

10,000 mc SP-1639 60,  34.4 70 - '.'8.8 
SP-1540 50,  76 52.32 
SP"i64] 37 .5 97.3 
8P-1642 34.3,  34.? '.04 .25 
SP-':642 50 4Y 
SP-1544 20,  20 :3 8 ••  173 
SP-1645 50 L44 
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